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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[BriefDescription of the Drawings] a • u 

[Drawing 11 It is the cross section showing the manufacturing process of the semiconductor device by 
the 1st example of this invention. - a • u 

[Drawing 21 It is the cross section showing the manufacturing process of the semiconductor device by 
the 1st example of this invention. j • u 

Prawing 31 It is the cross section showing the manufacturing process of the semiconductor device by 
the 1st example of this invention. ^ a a - u 

[Drawing 41 It is the cross section showing the manufacturing process of the semiconductor device by 
the 1st example of this invention. a u 

[Drawing 51 It is the cross section showing the manufacturing process of the semiconductor device by 
the 1st example of this invention. a - u 

[Drawing 61 It is the cross section showing the manufacturing process of the semiconductor device by 
the 1st example of this invention. j • u 

prawing 71 It is the cross section showing the manufacturing process of the semiconductor device by 
the 1st example of this invention. a • u 

prawing 81 It is the cross section showing the manufacturing process of the semiconductor device by 

the 1st example of this invention. a - u 

Prawing 9] It is the cross section showing the manufacturing process of the semiconductor device by 

the 1st example of this invention. • a • u 

Prawing 101 It is the cross section showing the manufacturing process of the semiconductor device by 
the 2nd example of this invention, . 
[Drawing 111 It is the cross section showing the manufacturing process of the semiconductor device by 
the 2nd example of this invention. a • u 

prawing 121 It is the cross section showing the manufacturing process of the semiconductor device by 
the 2nd example of this invention. a • u 

Prawing 131 It is the cross section showing the manufacturing process of the semiconductor device by 
the 2nd example of this invention. 

[Drawing 141 It is the cross section showing the manufacturing process of the semiconductor device by 
the 2nd example of this invention. 

Prawing 151 It is the cross section showing the manufacturing process of the semiconductor device by 
the 2nd example of this invention. 

Prawing 16] It is the cross section showing the manufacturing process of the semiconductor device by 
the 2nd example of this invention. a - u 

[Drawing 171 It is the cross section showing the manufacturing process of the semiconductor device by 
the 2nd example of this invention. a • u 

[Drawing 181 It is the cross section showing the manufacturing process of the semiconductor device by 
the 2nd example of this invention. 

Prawing 19] It is the cross section showing the manufacturing process of the semiconductor device by 
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the 3rd example of this invention. 

[Drawing 201 It is the cross section showing the manufacturing process of the semiconductor device by 
the 3rd example of this invention, 

Prawing211 It is the cross section showing the manufacturing process of the semiconductor device by 
the 3rd example of this invention. 

Prawing 22] It is the cross section showing the manufacturing process of the semiconductor device by 
the 3rd example of this invention. 

Prawing 23] It is the cross section showing the manufacturing process of the semiconductor device by 
the 3rd example of this invention. 

Prawin g 24] It is the cross section showing the manufacturing process of the semiconductor device by 
the 3rd example of this invention. 

Prawing 251 It is the cross section showing the manufacturing process of the semiconductor device by 
the 3rd example of this invention. 

Prawing 26] It is the cross section showing the manufacturing process of the semiconductor device by 
the 3rd example of this invention. 

Prawing 27] It is the cross section showing the manufacturing process of the conventional 
semiconductor device. 

Prawing 28] It is the cross section showing the manufacturing process of the conventional 
semiconductor device. 

Prawing 291 It is the cross section showing the manufacturing process of the conventional 
semiconductor device. 

Prawing 301 It is the cross section showing the manufacturing process of the conventional 
semiconductor device. 

Prawing 311 It is the cross section showing the manufacturing process of the conventional 
semiconductor device. 

Prawing 321 It is the cross section showing the manufacturing process of the conventional 
semiconductor device. 
Pescription of Notations] 

1 Semiconductor Substrate 

2 Lower Layer Wiring 

3 Lower Layer Resist Film 

4 Electric Supply Film 
5a-5c Ground film 

7 The Upper Resist Film 
8a-8c Electroplating section 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] Especially this invention relates to the wiring formed of electroplating used with 

a semiconductor device, and its manufacture method about a semiconductor device. 

[0002] 

[Description of the Prior Art] Drawing 32 is the cross section showing the structure of the conventional 
wiring formed of electroplating. In drawing, the electroplating section of the 1 st-layer wiring with which 
1 was formed in the semiconductor substrate and 2 was formed on the semiconductor substrate 1, and 
the 2nd-layer wiring with which 8 was formed of electroplating on the semiconductor substrate 1, and 9a 
are electric supply films which supply the electrical and electric equipment for forming the 
electroplating section 8, and electric supply film 9a is the spatter film of Au system. Here, electric 
supply film 9a is a part of electric supply layer removed by etching except for the lower part of the 
electroplating section 8, after formation of the electroplating section 8 is completed by electroplating. 
And the electroplating section 8 is connected to the 1 st-layer wiring 2 through electric supply film 9a. 
[0003] Next, the manufacture method of wiring by the conventional electroplating is explained using 
drawing 32 from drawing 27 . Drawing 27 to drawing 32 is the cross section showing the manufacturing 
process of wiring by the conventional electroplating. As shown in drawing 27 , first, on the 
semiconductor substrate 1, the lift-off method is used and the 1 st-layer wiring 2 is formed at a position. 
Usually, the metal of Au system is used for the 1 st-layer wiring 2. Next, except for the field after the 1 st- 
layer wiring 2 which should connect, respectively, the lower layer resist film 3 is formed alternatively 
( drawing 28 ). This lower layer resist film 3 has the work which prevents that the injury by the ion 
milling used by the final process for electric supply layer removal attains to the semiconductor substrate 
I. Next, as shown in drawing 29 , the metal membrane of Au system is formed by the spatter as an 
electric supply layer 9 all over the semiconductor substrate 1 . And the upper resist film 7 is formed all 
over the semiconductor substrate 1 except the portion which forms the 2nd-layer wiring, by 
electroplating, on the electric supply layer 9 of opening of the upper resist film 7, Au plating is given 
and the electroplating section 8 is formed ( drawing 30 ). The metal membrane of Au system which is 
used for the electric supply layer 9 and is has the work which improves adhesion force with the 
electroplating section 8 which consists of gold plate. Next, the upper resist film 7 is removed. And it 
leaves electric supply film 9a using the ion milling method, and the electric supply layer 9 is removed 
( drawing 3 1 ). Finally the lower layer resist film 3 is removed, and wiring is completed ( drawing_32 ). 
[0004] 

[Problem(s) to be Solved by the Invention] Since the wiring by the conventional electroplating and its 
manufacture method are constituted as mentioned above and are, in order to remove the metal 
membrane of Au system formed by the spatter used for the electric supply layer 9, it had to be based on 
the ion milling method which etches by the physical spatter, and the trouble of a residue occurring was 
in the portion used as eaves depending on conditions, such as the degree of illuminating angle at the 
time of a spatter. And if the interval of wiring becomes narrow by this residue, a short circuit will 
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become easy to occur between ****** patterns, and the trouble that detailed-ization becomes difficult 
will occur. Moreover, when the electroplating section 8 formed by electroplating also performed ion 
milling, it **********ed simultaneously, and there was also a trouble that plating ** of the 
electroplating section 8 decreased. 

[0005] By having been made in order that this invention might cancel the above troubles, and using an 
electric supply layer removable by methods other than the ion milling method, detailed-izing is easy, 
and aims at obtaining the wiring with which an injury does not remain into the portion formed by 
electroplating, and it aims at offering the manufacture method suitable for the wiring. 

[0006] ■ ■ ^ A 

[Means for Solving the Problem] The semiconductor device concerning the 1st invention is formed on 
the lower layer wiring formed on the substrate, and the aforementioned lower layer wiring, is equipped 
with the upper wiring which consists of an electric supply film removable by the dry etching method 
using a chemical reaction, and a metal membrane formed of electroplating on the aforementioned 
electric supply film, and is constituted. 

[0007] In the semiconductor device of the 1st invention, the semiconductor device concerning the 2nd 
invention is formed on the aforementioned electric supply film, is further equipped with the ground film 
for growing up the aforementioned metal membrane by the aforementioned electroplating, and is 
constituted. 

[0008] The semiconductor device concerning the 3rd invention is set to the semiconductor device of the 
1st invention, the component of the aforementioned lower layer wiring The 1st layer which the 
aforementioned electric supply film is formed in contact with the aforementioned lower layer wiring, 
and consists of TiN including gold. It is characterized by including the 2nd layer which is formed on the 
1st aforementioned layer and consists of WSiN, the 3rd layer which is formed on the 2nd 
aforementioned layer and consists of aluminum, and the 4th layer which is formed on the 3rd 
aforementioned layer and consists of WSiN. 

[0009] The semiconductor device concerning the 4th invention is characterized by for the component of 
the aforementioned lower layer wiring to contain the 1st layer which the aforementioned electric supply 
film is formed in contact with the aforementioned lower layer wiring including aluminum, and consists 
of WSiN, the 2nd layer which is formed on the 1st aforementioned layer and consists of aluminum, and 
the 3rd layer which is formed on the 2nd aforementioned layer and consists of WSiN in the 
semiconductor device of the 1st invention. 

[0010] The process which the manufacture method of the semiconductor device concerning the 5th 
invention prepares the substrate by which lower layer wiring was formed on the principal plane. The 
process which forms a lower layer resist film on the aforementioned principal plane of the 
aforementioned substrate, and the process which forms an electric supply layer all over the 
aforementioned substrate in which the aforementioned lower layer resist film is formed. The process 
which forms the upper resist film on the aforementioned electric supply layer, and the aforementioned 
upper resist film are used as a mask. The process which supplies electric power from this electric supply 
layer, and forms a metal membrane by electroplating on the aforementioned electric supply layer. It has 
the process which removes the aforementioned upper resist film, the process which removes the 
aforementioned electric supply layer by the dry etching method which used the chemical reaction by 
using the aforementioned metal membrane as a mask, and the process which removes the 
aforementioned lower layer resist film, and is constituted. 

[001 1] The manufacture method of the semiconductor device concerning the 6th invention is set to the 
manufacture method of the semiconductor device the 5th invention, the component of the 
aforementioned lower layer wiring The process which the process which forms the aforementioned 
electric supply layer is formed in contact with the aforementioned lower layer wiring including gold, and 
forms the 1st layer which consists of TiN, It is characterized by including the process which is formed 
on the 1st aforementioned layer and forms the 2nd layer which consists of WSiN, the process which is 
formed on the 2nd aforementioned layer and forms the 3rd layer which consists of aluminum, and the 
process which is formed on the 3rd aforementioned layer and forms the 4th layer which consists of 
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WSiN. 

[0012] The manufacture method of the semiconductor device concerning the 7th invention is set to the 
manufacture method of the semiconductor device the 5th invention, the component of the 
aforementioned lower layer wiring The process which forms the aforementioned electric supply layer 
including aluminum It is characterized by including the process which is formed the process which is 
formed in contact with the aforementioned lower layer wiring, and forms the 1st layer which consists of 
WSiN, the process which is formed on the 1st aforementioned layer and forms the 2nd layer which 
consists of aluminum, and on the 2nd aforementioned layer, and forms the 3rd layer which consists of 
WSiN. 

[0013] The manufacture method of the semiconductor device concerning the 8th invention is set to the 
manufacture method of the semiconductor device the 5th invention. To the field where the 
aforementioned metal membrane should be formed among the fields on the aforementioned electric 
supply layer before the process which forms the aforementioned upper resist film after the process 
which forms the aforementioned electric supply layer, or its part, by the lift-off method It has further the 
process which forms alternatively the ground film for growing up the aforementioned metal membrane, 
and is constituted by the aforementioned electroplating. 

[0014] The manufacture method of the semiconductor device concerning the 9th invention is set to the 
manufacture method of the semiconductor device the 5th invention. The process which forms a resist 
pattern on the aforementioned electric supply layer except the portion by which the aforementioned 
metal membrane should be formed before the process which forms the aforementioned metal membrane 
after the process which forms the aforementioned upper resist film, By using the aforementioned resist 
pattern as a mask, using the ion milling method, it has further the process which forms alternatively the 
ground film for growing up the aforementioned metal membrane by the aforementioned electroplating 
on the aforementioned electric supply layer, and the process which removes the aforementioned resist 
pattern, and is constituted. 

[0015] The manufacture method of the semiconductor device concerning the 10th invention After the 
process which forms the aforementioned electric supply layer in the manufacture method of the 
semiconductor device the 5th invention. The process which forms the resist film for a lift off on the 
aforementioned electric supply layer except the field where the aforementioned metal membrane should 
be formed before the process which forms the aforementioned upper resist film, By the process which 
removes the aforementioned electric supply layer by using the resist film for the aforementioned lift off 
as a mask, and the lift-off method using the resist film for the aforementioned lift off as a mask It has 
fiirther the process which forms alternatively the ground film for growing up the aforementioned metal 
membrane, and is constituted by the aforementioned electroplating. 
[0016] 

[Function] Since the electric supply film in the 1st invention can be removed without being able to 
remove an electric supply film, without doing an injury to the metal membrane formed of electroplating 
since it is removable by the dry etching method for using a chemical reaction, and leaving the residue of 
an electric supply film, it is hard the short circuit during wiring coming to generate, and it is good in a 
performance and the easy semiconductor device of detailed-izing is obtained. 

[0017] With the ground film in the 2nd invention, a metal membrane can be easily formed on an electric 
supply film. 

[0018] The 1st layer of the electric supply film in the 3rd invention consists of TiN, and improves 
adhesion force with the Ist-layer wiring. The 3rd layer consisted of aluminum and has contributed to 
low resistance-ization of an electric supply film. The 3rd layer and the 4th layer consist of WSiN, and 
can prevent a reaction with the metal membrane formed of the aluminum, the Ist-layer wiring, and 
electroplating which were formed on the 3rd layer. 

[0019] The 1st layer of the electric supply film in the 4th invention consists of TiN, and improves 
^adhesi^nj orce with the Ist-layer wirinig . The 2nd layer of an electric supply film consisted of aluminum, 
and has contributed to low resistance-ization of an electric supply film. The 3rd layer of an electric 
supply film consists of WSiN, and can prevent a reaction with the metal membrane formed of 
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electroplating. 

[0020] Since the chemical reaction is used for the process which removes an electric supply layer by the 
dry etching method which used the chemical reaction by using the metal membrane in the 5th invention 
as a mask, it can prevent that do not damage a metal membrane and an electric supply layer remains as a 
residue. 

[0021] It can prevent the appearance gas from a lower layer resist film while it improves adhesion force 
with the Ist-layer wiring, since the process which forms the 1st layer of the electric supply layer in the 
6th invention forms the layer which consists of TiN. The layer which consists of aluminum can be 
formed according to the process which forms the 3rd layer, and the electric supply layer formed into low 
resistance can be formed. It can **, if a semiconductor device is formed preventing a reaction with the 
metal membrane formed of the aluminum, the Ist-layer wiring, and electroplating which could form the 
barrier layer which consists of WSiN and were formed in the 3rd layer of the process which forms the 
2nd layer and the 4th layer. 

[0022] since the process which forms the 1st layer of the electric supply layer in the 7th invention forms 
the layer which consists of TiN, it can be boiled as if adhesion force with the Ist-layer wiring is 
improved, and can prevent the appearance gas from a lower layer resist film The layer which consists of 
aluminum can be formed according to the process which forms a layer [ 2nd ] electric supply layer, and 
the electric supply layer formed into low resistance can be formed. A semiconductor device can be 
formed preventing a reaction with the metal membrane which can form the layer which consists of 
WSiN according to the process which forms a layer [ 3rd ] electric supply layer, and is formed of 
electroplating. 

[0023] The process which forms alternatively the ground film for growing up a metal membrane by 
electroplating in the 8th invention is performed before the process which forms the upper resist film 
after the process which forms an electric supply layer, and can form a metal membrane easily on an 
electric supply layer with this ground film. 

[0024] According to the process which forms the ground film for growing up a metal membrane using 
the ion milling method in the 9th invention, the metal membrane formed of electroplating can be easily 
formed on an electric supply layer. 

[0025] The process which forms the ground film in the 10th invention can form a metal membrane in the 
field which removed the electric supply layer according to the process which can form a metal 
membrane easily on a ground film, and removes an electric supply layer by using the resist film for a lift 
off as a mask by electroplating. 
[0026] 

[Example] Hereafter, the 1st example of this invention is explained about drawing. Drawing 1 to 
drawing 9 is the cross section showing the manufacturing process of the semiconductor device by the 1st 
example of this invention, and drawing 9 is the cross section showing the structure of the wiring formed 
of electroplating. The lower layer wiring with which 1 was formed in the semiconductor substrate and 2 
was formed on the semiconductor substrate 1 in drawing, The electroplating section of the upper wiring 
with which 8a was formed of electroplating on the semiconductor substrate 1, 4a is the electric supply 
film left behind to the field directly under [ of the electric supply layers which supply the electrical and 
electric equipment for forming the electroplating section 8 / electroplating section 8a ]. Electric supply 
film 4a is the ground film of Au system prepared in order that the film of multilayer structure and 5a 
may grow up electroplating section 8a into the portion which should form electroplating section 8a on an 
an electric supply layer. Here, the electric supply layer 4 is removed by etching except for the lower part 
of electroplating section 8a, after formation of electroplating section 8a is completed by electroplating. 
And electroplating section 8a is connected to the lower layer wiring 2 through electric supply layer and 
ground film 5 a. 

[0027] Next, the manufacture method of the electroplating wiring by the 1st example of this invention is 
explained using drawing 9 from drawin g 1 . First, as shown in drawin g 1 , the lower layer wiring 2 is 
formed using the lift-off method as usual. The metal of Au system is used for the lower layer wiring 2. 
Next, except for the field after the lower layer wiring 2 which should connect, respectively, the lower 
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layer resist film 3 is formed alternatively ( drawing 2 ). Next, as shown in drawing 3 , the metal 
membrane which consists of a multilayer as an electric supply layer 4 all over the semiconductor 

substrate 1 is formed. . . ... 

10028] The layer of TiN is prepared by sputtering all over a substrate for the purpose of the composition 
of the electric supply layer 4 preventing improvement in adhesion force with the lower layer wiring 2, 
and the appearance gas from a resist in the lowest layer which meets with the lower layer wiring 2. 
WSiN is prepared in the 2nd layer on it as a barrier metal layer, the layer of aluminum is formed m the 
3rd layer on it for the purpose of the reduction in resistance of the electric supply layer 4, and WSiN is 
prepared in the layer [ 4th ] best layer as a barrier metal layer. WSiN prepared in the 2nd layer has 
prevented the reaction of the aluminum of the 3rd layer, and Au of the lower layer ^^^nng 2 and WSiN 
prepared in the 4th layer has the role which prevents the reaction of the aluminum of the 3rd layer, and 
Au of the electroplating section. This electric supply layer 4 is the multilayer continuously formed in the 
vacuum in order to prevent that an oxide film is made between each class. 

r0029] Next the thin film 5 of Au system for forming a ground film in the portion which should torm 
the resist pattern 6 all over the semiconductor substrate 1 except the portion which forms the upper 
wiring and should form gold by electroplating is formed by the lift-off method ( drawing 4 ). On WSiN, 
the thin film 5 of Au is formed so that eye an impossible hatchet and the plating growth of forming Au 
by the electroplating method may be attained. For example, there is a cascade screen of Ti/Au etc. as a 
thin film of Au system, adhesion force with WSiN can be raised by Ti in this case, and it can gold-plate 

[0030] And the resist pattern 6 is removed, ground film 5a is formed ( drawing 5 ), the upper resist film 
7 is formed as a mask all over the semiconductor substrate 1 except the portion to which the selective 
growth of the gold should be carried out by electroplating, on the electric supply layer 4 of opening ot 
the upper resist film 7, Au plating is given and electroplating section 8a is formed ( drawing^ )• The 
film pressure more than the thickness of electroplating which usually forms the resist thickness of the 
upper resist 7 is used. Next, the upper resist film 7 is removed ( drawing 7 ). And it leaves electric 
supply film 4a by using electroplating section 8a as a mask by the dry etching method using the 
chemical reaction, and the electric supply layer 4 is removed ( drawing 8 ). Finally the lower layer resist 
film 3 is removed, and wiring is completed ( drawing 9 ). The electric supply layer 4 does not generate 
the residue by the eaves produced when having removed the electric supply layer physically by the ion 
milling method like before, in order to carry out by the dry etching using the chemical reaction. 
Therefore formation of the detailed pattern in wiring is attained. Moreover, there is no damage on gold 
plate of electroplating section 8a decreasing like the ion milling method etc., and the homogeneity ot 
film pressure improves. . . . 

[0031] Hereafter, the 2nd example of this invention is explained about drawing. Drawing 10 to drawing 
18 is the cross section showing the manufacturing process of the semiconductor device by the 2nd 
example of this invention, and drawing 18 is the cross section showing the structure of the winng 
formed of electroplating. The electroplating section of the upper winng with which 8b was formed ot 
electroplating on the semiconductor substrate 1 in drawing, 4b is the electnc supply film which 
remained in the portion of an electroplating section 8b directly under among the electnc supply layers 
which supply the electrical and electric equipment for forming electroplating section 8b. Electnc supply 
film 4b is the ground film of Au system prepared in order that the film of multilayer stiaicture and 5b 
may fonn electroplating section 8b in the field which should forai electi-oplating section 8b on an 
electric supply layer. Here, the electric supply layer is removed by etching except for the lower part ot 
electioplating section 8b, after formation of electi-oplating section 8b is completed by electioplating. 
And electroplating section 8b is connected to the lower layer wiring 2 through electnc supply film 5c 

and ground film 5b. . , « . i r*u- • 

[0032] Next the manufacture method of the electroplating wiring by the 2nd example ot this invention 
is explained'using drawing 18 from drawing 10 . First, as shown in drawingiQ , the lower layer wmng 2 
is fornied using the lift-off method as usual. The metal of Au system is used for the lower layer winng 2. 
Next except for the field after the lower layer wiring 2 which should connect, respectively, the lower 
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layer resist film 3 is formed alternatively ( drawing 11 ). Next, as shown in drawing 12 , the metal 
membrane which consists of a multilayer as an electric supply layer 4 all over the semiconductor 
substrate 1 is formed. The composition of the electric supply layer 4 is the same composition as the 
electric supply layer 4 shown in the 1st example. Similarly, the metal thin film 5 of Au system which 
consists of Ti/Au all over the semiconductor substrate 1 on the electric supply layer 4 is formed. On 
WSiN, the thin film 5 of Au is formed so that eye an impossible hatchet and the plating growth of 
forming Au by the electroplating method may be attained. The resist pattern 10 is formed in the portion 
to which the selective growth of the gold should be carried out by electroplating of the semiconductor 
substrate 1 as a mask ( drawing 13 ), by using the resist pattern 10 as a mask, by the ion milling method, 
only Au layer of the best layer is removed, patterning of the metal thin film 5 is performed, and ground 
film 5b is formed ( drawing 14 ). In that case, if the thickness of Au is the thin film which is about 
1000 A, it can form without generating of a residue etc. 

[0033] And the resist pattern 10 is removed ( drawing 15 ), the upper resist film 7 is formed as a mask 
all over the semiconductor substrate 1 except the portion to which the selective growth of the gold 
should be carried out by electroplating, on the electric supply layer 4 of opening of the upper resist film 
7, Au plating is given and electroplating section 8b is formed ( drawing 16 ). The film pressure more 
than the thickness of electroplating which usually forms the resist thickness of the upper resist 7 is used. 
Next, the upper resist film 7 is removed. And it leaves electric supply film 4b by using electroplating 
section 8b as a mask by the dry etching method using the chemical reaction, and the electric supply layer 
4 is removed ( drawing 17 ). Finally the lower layer resist film 3 is removed, and wiring is completed 
( drawing 18 ). The electric supply layer 4 does not generate the residue by the eaves produced when 
having removed the electric supply layer physically by the ion milhng method, in order to carry out by 
the dry etching using the chemical reaction. Therefore, formation of the detailed pattern in wiring is 
attained. Moreover, there is no damage on gold plate of electroplating section 8b decreasing like the ion 

milling method etc., and the homogeneity of fihiLP ressm gJ^^ .^^-^-----^^ 

1003 4 J Hereafter, the 3rd example of this invention is explained about drawing. Drawing 19 to drawing 
26 is the cross section showing the manufacturing process of the semiconductor device by the 3rd 
example of this invention, and drawing 26 is the cross section showing the structure of the wiring 
formed of electroplating. In drawing, the electroplating section of the upper wiring with which 8c was 
formed of electroplating on the semiconductor substrate 1, and 5c are the ground films of Au system 
prepared in order to connect with an electric supply layer electrically and to form electroplating section 
8c in the field which should form electroplating section 8c. Here, before an electric supply layer forms 
ground film 5c, the portion in which electroplating section 8c is formed is removed by etching. And 
electroplating section 8c is connected to the lower layer wiring 2 through ground film 5c. 
[0035] Next, the manufacttire method of the electroplating wiring by the 3rd example of this invention is 
explained using drawin g 26 from drawing 19 . First, as shown in drawing 1 , the lower layer wiring 2 is 
formed using the lift-off method as usual. The metal of Au system is used for the lower layer wiring 2. 
Next, except for the field after the lower layer wiring 2 which should connect, respectively, the lower 
layer resist film 3 is formed alternatively ( drawing 2 ). Next, as shown in drawing 3 , the metal 
membrane which consists of a multilayer as an electric supply layer 4 all over the semiconductor 
substrate 1 is formed. Next, as shown in drawing 3 , the metal membrane which consists of a multilayer 
as an electric supply layer 4 all over the semiconductor substrate 1 is formed. It carries out like the 1st 
example so far. The composition of the electric supply layer 4 is the same composition as the electric 
supply layer 4 shown in the 1st example. 

[0036] Next, the resist pattern 6 is formed all over the semiconductor substrate 1 except the portion 
which forms the upper wiring ( drawing 19 ), and the electric supply layer 4 is etched by using the resist 
pattern 6 as a mask ( drawing 20 ). Next, the thin film 5 of Au system for forming a ground film in the 
portion which should form gold by electroplating is formed by the lift-off method ( drawing 21. ). 
[0037] And the resist pattern 6 is removed ( drawing 22 ), the upper resist film 7 is formed as a mask all 
over the semiconductor substrate 1 except the portion to which the selective growth of the gold should 
be carried out by electroplating, it gold-plates on ground film 5c electrically connected with the electric 
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supply layer 4 of opening of the upper resist film 7, and electroplating section 8c is formed ( drawing 
23 ) The film pressure more than the thickness of electroplating which usually forms the resist thickness 
of the upper resist 7 is used. Next, the upper resist film 7 is removed ( drawing 24 ). And the electnc 
supply layer 4 is removed by using electroplating section 8c as a mask by the dry etching method using 
the chemical reaction ( drawing 25 ). Since the electric supply layer 4 does not exist under electroplating 
section 8c at this time, after wiring is completed, the electric supply layer 4 does not remain in winng. 
Finally the lower layer resist film 3 is removed, and wiring is completed ( drawing 26 ). The electnc 
supply layer 4 does not generate the residue by the eaves produced when having removed the electnc 
supply layer physically by the ion milling method, in order to cany out by the dry etching using the 
chemical reaction. Therefore, foraiation of the detailed pattern in wiring is attained. Moreover, there is 
no damage on gold plate of electroplating section 8c decreasing hke the ion milling method etc., and the 
homogeneity of film pressure improves. 

[0038] In addition, in the above 1st - the 3rd example, although the thin film of Au system was used tor 
the lower layer wiring 2, you may use aluminum for lower layer wiring. In this case, if TiN / aluminum / 
WSiN carries out stmcture of the composition of the electric supply layer 4 from the lowest layer, a 
semiconductor device can be constituted like each above-mentioned example. In this case, since the 
lower layer wiring 2 is aluminum, the barrier metal layer between TiN and aluminum can be excluded. 
This electric supply layer 4 is the multilayer continuously foraied in the vacuum in order to prevent that 
an oxide film is made between each class. 

[0039] Moreover, in the above 1st - the 3rd example, although the opening size of the upper resist layer 
7 is large compared with the ground films 5a-5c formed on the electric supply layer 4, opening size may 
be conversely made small and the area of the ground films 5a-5c may be larger than the electroplating 
sections 8a-8c. 

[0040] ' . , 

[Effect of the Invention] Since it has the electric supply film which according to the semiconductor 
device of invention according to claim 1 as mentioned above it is formed on lower layer winng and can 
be removed by the dry etching method using a chemical reaction and is constituted, film pressure is 
uniform, and an electrical order is good and it is effective in the easy semiconductor device of detailed- 
izing being obtained since the residue of an electric supply film is not generated. 
[0041] Since according to the semiconductor device of invention according to claim 2 it has a ground 
film for being formed in contact with an electric supply film and a metal membrane between an electnc 
supply film and a metal membrane, and growing up a metal membrane by electroplating and is 
constituted, it is effective in the ability of formation of the metal membrane by electroplating to obtain 
an easy semiconductor device. 

[0042] According to the semiconductor device of invention according to claim 3, the component of 
lower layer wiring The 1st layer which an electric supply film is formed in contact with lower layer 
wiring, and consists of TiN including gold. Since it has the 2nd layer which is fonned on the 1 st layer 
and consists of WSiN, the 3rd layer which is fonned on the 2nd layer and consists of aluminum, and the 
4th layer which is fonned on the 3rd layer and consists of WSiN and is constituted It is effective in the 
ability to obtain the semiconductor device which has the metal membrane formed of electroplating using 
the electric supply film removable by the dry etching method using a chemical reaction. 
[0043] According to the semiconductor device of invention according to claim 4, the component of 
lower layer wiring The 1st layer which an electric supply film is fonned in contact with lower layer 
wiring, and consists of WSiN including aluminum. Since it is constituted so that the 2nd layer which is 
formed on the 1st layer and consists of aluminum, and the 3rd layer which is fonned on the 2nd layer 
and consists of WSiN may be included It is effective in the ability to obtain the semiconductor device 
which has the metal membrane fomied of electroplating using the electric supply film removable by the 
dry etching method using a chemical reaction. 

[0044] Since according to the semiconductor device of invention according to claim 5 it has the process 
which removes an electric supply layer and is constituted by the dry etching method which used the 
chemical reaction by using a metal membrane as a mask, film pressure is uniform, and an electrical 
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order is good, and since the residue of an electric supply layer is not generated, it is effective in the easy 
semiconductor device of detailed-izing being obtained. 

[0045] According to the semiconductor device of invention according to claim 6, the component of 
lower layer wiring The 1st layer which the process which forms an electric supply layer is formed in 
contact with lower layer wiring including gold, and consists of TiN, The process which is formed on the 
1st layer and forms the 2nd layer which consists of WSiN, and the process which is formed on the 2nd 
layer and forms the 3rd layer which consists of aluminum, Since it is constituted so that the process 
which is formed on the 3rd layer and forms the 4th layer which consists of WSiN may be included, it is 
effective in the ability to form a metal membrane easily using an electric supply layer removable by the 
dry etching method using a chemical reaction. 

[0046] According to the semiconductor device of invention according to claim 7, the component of 
lower layer wiring The process which forms an electric supply layer including aluminum The process 
which is formed in contact with lower layer wiring, and forms the 1st layer which consists of WSiN, 
Since it is constituted so that the process which is formed on the 1st layer and forms the 2nd layer which 
consists of aluminum, and the process which is formed on the 2nd layer and forms the 3rd layer which 
consists of WSiN may be included It is effective in the abiUty to form a metal membrane easily using an 
electric supply layer removable by the dry etching method using a chemical reaction. 
[0047] According to the semiconductor device of invention according to claim 8, to the field where a 
metal membrane should be formed among the fields on an electric supply layer before the process which 
forms the upper resist film after the process which forms an electric supply layer, or its part by the lift- 
off method Since it has the process which forms alternatively the ground film for growing up a metal 
membrane by electroplating, and is constituted and it is, it is effective in the ability to form a metal 
membrane easily on an electric supply layer. 

[0048] The process which forms a resist pattern on the electric supply layer except the portion by which 
a metal membrane should be formed before the process which forms a metal membrane after the process 
which forms the upper resist film according to the semiconductor device of invention according to claim 
9, It has the process which forms alternatively the ground film for growing up a metal membrane by 
electroplating on an electric supply layer, and the process which removes a resist pattern by using a 
resist pattern as a mask using the ion milling method, in the composition case by **'s It is effective in 
the ability to form a metal membrane easily on an electric supply layer. 

[0049] The process which forms the resist film for a lift off on the electric supply layer except the field 
where a metal membrane should be formed before the process which forms the upper resist film after the 
process which forms an electric supply layer according to the semiconductor device of invention 
according to claim 10, By the process which removes an electric supply layer by using the resist film for 
a lift off as a mask, and the lift-off method using the resist film for a lift off as a mask Since it has the 
process which forms alternatively the ground film for growing up a metal membrane and is constituted 
by electroplating It is effective in the ability to form a direct metal membrane through a ground film 
except for the electric supply layer between a metal membrane and lower layer wiring on lower layer 
wiring, and form the good semiconductor device of an electrical property. 
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(57) Abstract: 

PURPOSE: To improve the electrical 
characteristics and fineness of the 
wiring of a semiconductor device the 
wiring of which is formed by 
electroplating, 

CONSTITUTION: A feeder layer 4 
to be used at time of forming an 
electroplated section 8a by 
electroplating is constituted of a 
metallic fihn which can be removed 
by drying etching performed by 
utilizing a chemical reaction. The 
layer 4 is removed by the dry etching 
utilizing a chemical reaction so that 
no residue of the layer 4 can be left 
after etching and damages to the 
section 8a can be prevented at the 
time of etching. 
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^E^n;tTelB!!S^^ 8 a li^^m^m^ 1 ±l::mM^ if^ 

a CDJKfiK*s«*T L-fe^t , SMj^ if 8 aCTSBSIgi 
gp 8 a ttfe®gSVT«lM 5 a S ^ OtTSffiSS 2 

«SfflV>TT®SB*82SJBfiSt-ao T®Beil»2CAu^ 

©#HS«V^S. •tneti«»«s-r'^STJfiB»2 

5 (0 2) . »:K.y B33CS^-rJ;-5lc, 4*^ff;aitKlcO 

[0 0 2 8] «&«S4®«sset±x Tmwm2iim-ti>& 

(ofSi^^rfmssti. ft±Jio»4St::-'tU7'p«^;piii:U 
TWS iNtfaaite-na. ^2StS:lte>nTl.'>5WS 
i NttH 3 JgcDT;u ^ :^ A iiTJfEM 2 © A u i: ®S 
JS6SB5itbT:e>3s ^4Jttl9:ttfetttV^SWSiNB: 
^ 3 J80T;v ^ - A i: SSl;>f +gliO A u i: ©SJiSS 
l»Jhb1-S=Jaa!ltffea. :i©^H4tt#Jf©KlcKfb 
fit As-C t S C ^m±t S & tf)R!S«-Cji^« t Ji^fiS? 

[0 0 2 9] ±SiB!a*iKJ581-aS5^*H«<*# 
(EI4) , WSiN±K:B:. >y:^i*-eAu*JK)5B 
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TTi/AuCD«^JS^:t)5fet3. CCD^^tt. WSiN 

[00 3 0] -^UT^ Ui^:^h^^^->6t:f»^Lrr 
*ia5 afejf^j^gb (136) . J:o-r^*51 

v^^^n^o fttc. ±gi^s?;^bja7*i^*i-s (137) o 

4m*^ff-5 (H8) , ««K:TBVi^y^hM3&Kl 

[00 3 11 ii^T. C©*RBiDl|2||Jffi^^Slt:'r3i,>T 

mao^-^^jSSl^: ^v^^S biSTi^lfiitJa^Kl^ofeJ&S^ 
T-*»t). «&mM4by:^Hfll5iCDK. bh\mmm±<o 

m^p« ^^^fsps b*m-r-^&«i^i^^M/^y*a58 b 
cT. iS^iittx SM^^y^^cto7:«Si/'i'^»8b 

8 b aS&SlK 5 c STTF W 5 b UTTJiE«l 2 tc 

[oo32]ifeii. z<D^m(Dm2mmm^^^9.^^ 



nm^S~2e 0 4 8 2 (6/12) 

rMt^ (Sll 1) o 01 2^:*-rct3C^ 

miS4i:SIU«fi)JT?S^o lilW::. *&®S4£D±c7)*2» 
1 ©:feHtIT i/AUcfc Au^tD3S5?S»li 
S^Jf^^rSo WSiN±tCJi:. mMS^y=^i£T?Au& 
?{5jE£-r S C ojti^ f^isb. ^ y 

x'^^A ncDmm 5 tirM-t^. i on^^ 

X ui^:^ 1 0 ^fl^fiKb (a 1 3 ) ^ h 

/'^^-v 1 0^"vx^i:UTi':4->^ U >^jSl-<J:oT 
S±Bi35AuS®5^cDBft^&fTV\ ^M^K5CD/^^- 
->^&m\ Ttl6JK5b<£^m*rS (014) o 
BSAu£CiJ?^^?^*s^^fS 1 0 0 0:t>i>^7.ha-Am&<D 

[0 0 3 33•eu■r^ V-^':^ h^^^S^ — > l O&H^ib (EI 

1 5) . m,^>t ^^=^i^^'->x^^mtRm^^'^^^^^ 

(lai 6) o ±gl^s;^xh7ccH/i^;^hJ5S5^W:x as^Ji^ 

U*:H^'1'^/^^> i^^^'^M^;^ dpgB 8 b S v;^ i: 
LT«&mM 4 b ^35 bT$&«H 4 cog§* (0 1 7 )o 

g«^Tiivs^>^Ma3i£i5§^*uTsaiia*«^7-r5 (a 

18). *&lE/14ttfb^^Sl^^SfJffib*:l^^-f 

[0 0 3 4] lUT. z<DmM(^B^^Mm^m^^^^x 

KWT^o El 9i>^^ia2 6t±^cD«^®^3^^?!i{c 
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[0 0 3 5] z.o:>mn<oms^mK^^mnL^ 

Jffit^ (02) c HStc^vti^-^ts 4^aS{$atR 

[0 0 3 6] »:tc, ±mmm^B^Tt^^f^<^^ 

h;^^J^->6:&V>^^'i:bT*&mig4CD:n>y^> 
ii?^^ff^ (02 0) o mz. S^^*v^K:J:-Dr^^fl$ 

h:t-7i*rJ:-3T:fl$J5£i-S (lS12 1)o 

[0 0 3 7] ^LXs \^V7s h^^^'->6&B5^*b (H 
2 2) , ^^>«^>:Jir^::«};oT^S3S5M:l^-^S-^tS5 
< #^ag#«S 1 ©Affile x'::^^ ii \jX±M\^V7. 
hJK7?&ffMU ±]iui:/xhK7cog9n^cDS&««4 

4CD»&&fT'5 (12 2 5) 0 dcoBfv 3l&«;S4K:ma^ 

$&aS4«BE#«?3tCJiSoTV>fel^. g^^TSl/i^>^ 
hM3^£l»*UTSi®^5>s^7-r5 (12 2 6) o J&«M4 



4$g|5|£6- 2 6 0 4 8 2 (7/12) 

[0 0 3 81 T&iiJx ±IB*l'-ffi3^Ate«I-e*i^ TJiffi 

Ji7t)>6 T i n/t;u ^ A/WS i Na)flia§rtl<i. 

TJfBfflSa2*5r;p?::i'>ATfc^&&?>. 
h*«*r^So :icD^^!i4tt^®tc>Fat::®^biB[A*T?S 

[0 0 3 9] ^fcx ±l2ail'-»3^if£«?iJlC:fel>r. 

wi^:=i^ ^Ji7©3ilP■y'^xi)S|A:<^orv^sA^ iscw 

P1?->f ;^&/h^< bT«5t;?i^y^g58 a-S c^?)*T 
[0 0 4 0] 

[0 0 4 i]ig5^JM2ia«c?5^9.g£0*»f*^iei^^tia:x 

i|i&«Mi:^Siai:<^F*a^x !|!&«MStJ^^MjKfr::SbTJf5 
^JB)l®}I5j357S)^SM**»»^a n 5 i: -5 

to 0 4 2]lS5^IS3ga«o«^^)^♦^^«c^s^^J^^^<d:^ 

TJlS^«cQ^J5a*ma:^ ^^^^v T^iesft 
jffi^n. WSiN<i;>)3&SS4Sfc*«i^r«5JL^nT 



C7) 
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[0043] 4gB«®%B8®*SW*^St iixJf > 
TlgEMfcig WS i N J; »3 J&a^ 1 S i:^ 

[00441 SiJ5l4« 5 12««0»Sa«>itiaM*«S«^ ■t*T'«- 

WS i N<k 555:*^ 4 JBSS^ac-rsxgh^^-t -5 

a i: As-e # 5 ii v^ -5 5 « 
[0046] 895R^ 7 8afi®ieMffl^«»^»'^ 

r;i/^;L.;;Aj:D«;S^2)9Sm-rSXfifc, »2ffl 
±CJ^B2$ti> WSiNJ:5«:SS3®4}K^t-?.xS 

[0047] il^ 8IB«(!DftW®*^f*«S«^<t*^«^ 



KEATING 8 BENNET^ 28, 

4$P8^6- 2 6 0 4 8 2 (8/12) 

±tssK:fe«jssj^fi)i-r 5 d § 5 -ja*** 
[0 0481 lijRa 9 g3««)*«9o^^i*sst J:nl^-. 
[0049] 1 0 IBfBtOSIWro^^^SC: Jitl 

s&sjssr*fiR-r«xiicD®s jjiwi^xMBttr^flj 
EK■rax@i:*()g*■c«l^#^^•c^^a®•p. ^mmt.T 

[ia^(OfS^^d:aSi^] 

[®1] 3(D#gMffl!gl^«9C<};^*3(f*^B®liii 

[02] z.(D^m<omi^m^^^'^^'S^^^^ 
xfi §^-rBf ® a"? s . 

[1213] c©l6BSfflSgl^K5««^«J^2>*^*^*®®^ 

xg«s^-ri»f®0"?fe6. 

[041 :^ffl«M©ffil^Wt^J--S*«#S^e®S4^ 
xgiTpfSfSE-efea. 

xs&a^-r«fiffli2"efes . 

[BIT] zo?&mo>ni^mi^iiZ^^tmm<Dmm 

[ESI co|glia®»l^^J»^<fc2,iiiJ*ff^«®Mig 
xSSS^1"WiBllt'fe5o 

(8) 
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6-260482 (9/12) 



[012] Z0^m<om2ms.mv:^^*^t^^<^^ 

[El 3] ^CD^05cD*2^{?iiHct€)*i»f^Bc^«f 
[1315] c:c[)$g^cDS2^J£MCi:Sifi«f^^BiOiS 

[0161 ^icomM(Dm2m&m}cx^^mmm<^^ 
5axs&53^-rwpiBi-^^s.^ 

[12117] ^CD|^^£D»S2^1fS^JHJ:$^m^S«0^ 
5fixm&^1-Wf®EI'rfeSo 

[mis] coD^flBcD^2^iteM^cj:Sil^^KStOS 
tiai9] ^®«9i<?)m3^iffi«fwJ:?.^^^BCDS 

i^xs Stts f Bf B ET' S o 
jgxm^^i-tSfSElT^fe^o 

[E2 2] ClCD»PjcD^3|ISE««tCi:5*m^S®^ 

igxii&^i-Br®iat?fe 

[0.2 3] 3CDlfe^<73B3|^ffi^^i^J:^^^^B^^ 

[02 4] z©^^®^3^C^JK:ctS^3gt«;«S©M 
Sxm^:^1-W®0r-fei»e 

[02 5] c<o%m<^m3^mizj:^^mimm:<Dm 

[02 6] ccD^^®^3^llte^K:,J:l>^^»»^S<DM 

5Sxm^^rBf is0^^ So 

[02 7] «fofe©4^»t*SS©Sii§x@4^1-«fa0'^ 

[13 2 8] ^^3fe®^»f*«s®s^Jix^i4r^■^-iffBEl■e 



02 9] Sta5<D*»t*:KS®®i5ixm^^-r®f®0'e 



^ S c 



[03 1] mko:>^mi^mso:>mmxm^7r^tmmmr' 

^ % 0 

[123 2] $fef£fiDiii^f*:^g©K5SxaSmtBi®H-e 



[!f5^0i5i«S] 

1 iliSH*S<S 

2 rmm^ 

3 TJiV5';^bSR 

4 {^ffil 
5a~5c TJttM 

7 ±JiUi':^hK 

8 a~8 c aft.^ •y'^SP 



1 :*«MHR i'.Twam 



[g92] 




a ; TWINS'* 



[03] 




^ i 




4 iHMM 




[03 0] tfcfe<^>*^I^S<=Offii5SxS$r^i-«ff®0'^ 



(9) 
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l§g8^6-2 6 0 48 2 (10/12) 

5a [0101 
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!|§fflif6- 2 6 0 4 8 2 (11/12) 



II 5J 




3 2 



[Ell 7] 



3 2 



[01 8] 



[1212 01 



8b 



Sb 




4b 





[01 9] 




12 11 




1221 




3 2 



1241 




3 2 



8c 




Sc 



(U) 
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i|^ffl5p6-2 6 0 48 2 (12/12) 

[RI25] [0303 




3 2 



CH2 81 
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